INTRODUCTION
Polyhydroxybutyrate (PHB) is now one of the most promising thermoplastics of bacterial origin.
It possesses a unique combination of properties: biodegradability, biocompatibility with living tissues, piezoelectric properties, thermoplasticity, high oxidation resistance in air, and certain other properties [1] .
PHB is widely used in medicine as resolving sutural threads, endoprostheses, controlled release matrices for drugs, containers for different medical compounds, antiadhesive powders for surgical gloves, etc., in the packaging industry as hard and soft packaging for different products (both pure PHB and its blends with different thermoplastics), and in engineering as piezocrystals [2] .
In the past 10 years, blends based on PHB and such thermoplastics as polyethylene (PE), polypropylene (PP), polyvinyl alcohol (PVA), polyethylene terephthalate (PETP), polyamine (PA), thermoplastic polyurethane (PU), SKEP ethylene-propylene rubber, etc., have been the subject of scientific and application investigations. The results of the conducted investigations (physicomechanical, diffusion, climatic, structural, and other studies) made it possible to recommend the above composites for specifi c areas of application. For example, materials based on PHB and polyolefi ns, materials based on SKEP for packaging, special packaging, and fi lms of agricultural application with a controllable time of spontaneous decomposition in nature [3, 4] , and blends based on PHB and PETP, PA, PVA, and thermoplastic PU can be found in different specialisations in medicine: therapy (controlled release matrices for drugs), surgery (endoprostheses, coatings of artifi cial tracheae), heart surgery (thromboresistant coatings), and so on [5, 6] .
PHB is incompatible with all the above polymers apart from PVA [7] . In [7] , composites based on PHB and PVA 8/27 were described.
In the present work we have dwelt in more detail on the calorimetric study of blends based on PHB and PVA.
MATERIALS AND METHODS
The study was carried out on polyvinyl alcohol of grade PVA 8/27 and polyhydroxybutyrate (Lot V-25) (Biomer, Germany).
The polymers were mixed in PVA/PHB ratios (wt.%) of 90:10, 80:20, 70:30, and 50:50.
From the blends, specimens were produced in fi lm form by extrusion of the melt through a plane slit head using a single-screw extruder of type ARP-20 (L/D = 25, D screw = 20 mm). The temperature of the extrusion process amounted to 185°C, the screw rotational speed was 100 r/min, and the elongation factor of the fi lm was 2.5. The fi lm was cooled with room temperature air.
Calorimetric studies of the fi lms were carried out using a differential scanning calorimeter of the US company "Mettler". The scanning rate was 20 K/min. From Figure 1 it can be seen that fi lms based on PVA are characterised by the presence of two types of crystal structure and one glass transition. The fi rst is evidently the consequence of the presence of branches both by the main chain and by the acetate groups during the reaction of polymerisation of vinyl acetate, which, in the case of saponifi cation of polyvinyl acetate, are hydrolysed but not detached [8] .
RESULTS AND DISCUSSION
In composites based on PVA and PHB the same picture is observed, but the melting peak of the crystalline phase of PHB is superimposed on the high-temperature peak of melting of the PVA. This is indicated by increase in the heat of melting H m 2 in the given temperature region with increase in the PHB concentration in the blends ( Table 1) .
It must be pointed out that, on the thermogram of heating of a blend containing 10%PHB, splitting of the low-temperature peak into two components (123 and 140°C) is observed, which seems to be due to the presence of defective crystals in the PVA phase which are formed during the formation of the fi lms. Table 1 gives the thermophysical characteristics of composites based on PVA and PHB.
On the basis of data in Table 1 it can be concluded that the components of the blends are partially compatible. This is indicated by an increase in the glass transition temperature (from 24.1 to 32.7°C) and a reduction in the specifi c heat of the PVA phase (from 0.55 to 0.24 J/g). In this case there is a reduction in the proportion of crystalline phase in the blends.
The increase in glass transition temperature and the reduction in specifi c heat indicate that segments of PHB have penetrated into the amorphous PVA phase, which segments are characterised by a higher rigidity and a glass transition temperature of 50°C [9] .
The absence on the thermograms of the blends of the glass transition characteristic of PHB may be attributed to its displacement into the low-temperature region and its superimposition on the glass transition of PVA.
From the calorimetric data it follows that the proportion of crystalline phase of PVA (see H m 1 ) decreases with the addition of PHB, while the parameters of the PVA crystallites in the composites hardly change. This is indicated by the independence of the melting temperature of PVA from the PHB concentration. A similar effect was established in [10] for the case of blends of PE and PHB.
Variations in the melting temperature T m 2 in the higher temperature region from 170 to 186°C may be due to the contribution of the crystalline phase of PHB, the melting temperature of which varies from 172 to 185°C. This is indicated by the increase in the heat of melting H m 2 with increase in the PHB concentration in the blends.
A certain reduction in the heat of melting H m 2 of a composite containing 10%PHB can be attributed to the considerable amorphisation of the crystalline PVA phase.
